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THE CLAIMS 



^ 1- In a communication system comprising at least 

telephone switch and at least one communication device; 
means for providing a virtual phone generic configurable 
interface serving as a protocol interpreter of the/protocol 
of said telephone switch thereby enabling commur><U:at ion 
between said switch and said communication deyxce, 

2. A system according to claim 1, Wherein said means 
for providing a virtual phone generic configurable 
interface comprises means for proyi^dip^ a set of virtual 



phone data structures for repre^ 
as known to the telephone swii 



3. A system accordinc 
for providing a virtual phc 
interface comprises means 



ig the state of a phone 
any given time. 



^laim 1, wherein said means 
("en^ric conj^igurable 
providTTig a virtual phone 



application program inter/ace for providing data 
communication between s^id telephone switch and said 
communication device , 

4. A system/according to claim 1, wherein said means 
for providing a Virtual phone generic configurable 
interface compijases means for providing a communications 
protocol for /the transfer of phone control information 
between sad/S telephone switch and said communication 
device . 



5x A system according to claim 1, wherein said means 
for/providing a virtual phone generic configurable 
inxerf ace comprises : 
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a) means for providing a set of virtual phone^ 

data structures for representing the state of a phone/as 

known to the telephone switch at any given time; and 



b) means for providing a program irj/terface for 
accessing said data structures. 




6. A system according to claim 5, wherein said means 



for providing a program interface for accessing said data 
structures comprises a virtual phone application program 
interface for providing data communication between said set 
of virtual phone data structures an'd said switch and said 
communication device . 



7. In a telephone GCmmAnication system comprising at 
least one telephone svj±tj6h,/aj least one telephone and a 
computer for processing^ applications related to the 
operation of said teleto'one/swV tch an^^aid telephone: 
means for providing a /virtual pntm^generic configurable 
interface serving as/a protocol interpreter between 
protocols of said telephone switch and protocols of said 
applications . 



8, A system according to claim 1, wherein said means 
for providing a virtual phone generic interface comprises: 

/a) an internal virtual phone application 
program^/nterf ace for providing data communication between 
said s^t of virtual phone data structures and said 
telephone switch and said telephone; and 



/ ■ b) means for providing a program interface for 

accessing said data structures; and 



' 11 - 



c) means for providing a protocol for acces 
said data structures; and 

9. A system according to claim 8, where^rfi said means 
for providing a program interface for acces^^ng said data 
structures comprises 

a) an internal virtu^lJf)hone application 
program interface for providin^^^^i[:a cojjmunication between 
said set of virtual phone dat^^s^tf ru'btlares and said 
telephone switch and said >t^lephone; and 

b) an external virtual phone application 
program interface #br providing data communication between 
said external vi/tual phone application program interface 
and said compu;cer 

10. /A system according to claim 9, further including 
a comim^ications protocol for providing communication 
betv^en said external virtual phone application program 
irixerface and said computer. 

11. In a telephone communication system comprising;^ 
least one telephone switch, at least one telephone ajitl an 
external application device, a virtual phone interface 
comprising : 

a) means for proviTdi;^ a set of virtual phone 
data structures for represep^^i^g ^h^state of a phone as 
known to the telephone ^^^TSlTtch at any given time; 



b) ^^eans for providing a set of symmetric 
functionsj^dr transferring data between said virtual phone 
data .^^uctures and said telephone switch and said 
jt^ephone and between said virtual phone data structures 
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and communications mediiim associated with said externc 
application device, said set of functions being the /hole 
means by which said virtual phone data structures ^are 
changed: 

c) means for providing communication between 
said set of symmetric functions and said te^phone switch 
and said telephone; and 

d) means for providing commdnication between 
said set of functions and said communications medium 
associated with said external applicj^tion device. 



12, A virtual phone int^ 
wherein said external appli/fat/o 
computer , 



:e according to claim 11, 
device comprises a 



IC^c 



13. A virtual phone/ interfadfe^according to claim 1, 
wherein said means for providing a set of symmetric 
functions comprises 



a) an /internal virtual phone application 
program interfac^ for providing data communication between 
said set of vii/tual phone data structures and said 
telephone swa^tch and said telephone; and 

an external virtual phone application 
program i/nterface for providing data communication between 
said sejL of virtual phone data structures and said external 
applioation device . 



14. A virtual phone interface according to claim 13, 
fufther including a communications medium for providing 
c.6mmunication between said external virtual phone 
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application prograiri^J^n±e^^^^ said external application 



de^ce , 

-^15, A method for providing communication in a syst( 
comprising at least one telephone switch and at least jsme 
communication device, said method comprising the ste^s of: 



a) providing a virtual phone genericy 
configurable interface to serve as a protocol interpreter 
of the protocol of said telephone switch; an; 

b) utilizing said virtual phofie generic 
configurable interface to enable communication between said 
telephone switch and said communicati/n switch; and 



16, A method according tq 
of providing a virtual phone ^fen^ 
comprises providing a set of 
for representing the state o^/a prf 



m 15, wherein said step 
c configurable interface 
al phone data structures 
as known to the 



telephone switch at any givj/n time. 

17. A method according to claim 15, wherein said step 
of providing a virtual /telephone generic configurable 
interface comprises n/oviding a virtual phone application 
program interface f0r providing data comiaunication between 
said telephone sw^^^ch and said communication device. 



18. A method according to claim 15, wherein said step 
of providiny^ a virtual phone generic configurable interface 
comprises. 



/ a) providing a set of virtual phone data 

st^ctures for representing the state of a phone as known 
the telephone switch at any given time; and 
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b) providing a program interface for 
said structures . 



issmg 



19, A method according>^:.0-'^aim 18, wherein said step 
of providing a program>^rfer said data 
structures compri^-^^providing a virtual phone application 
program intpjrface for providing data communication between 
said ^.^tof virtual phone data structures and said switch 

said communication device. 

20, A method for representing features of any type of- 
one or more digital telephones independent of the type^df^ 
telephone switch operatively associated with said one or 
more telephones and independent of the number of^features 
in said one or more telephones comprising th^^teps of: 

a) providing a set of virtu^rl phone data 
structures representing the state^^^y^id one or more 
telephones at any given time; 

b) providing eufi e^elrnal device generating 
applications related to op)g^atiotL of said telephone switch 
and said one or more telephones; and 

c) changing said data structures in response to 
commands issued J^fy said external device . 

21, A/riethod according to claim 20, further including 
changing s^id data structures in response to events in said 
telepho;;9fe switch and in said one or more telephones. 



22. A method according to claim 21, further including 
providing a set of symmetric functions with issue function 
calls for accessing said data structures from said external 
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device and from said telephone switch and said one or more 
telephones . 

23. A method according to claim 20, wherein said step 
of changing said data structures in response to commands 
issued by said external device comprises: 



a) receiving a command from said external 

device; 



b) calling a symmetric function in response to 
said command to provide a function call; 

c) converting the function call to a command 
format in accordance with a specific virtual phone 
integration to change one or more of said data structures; 
and 

d) passing said command format to said 
telephone switch . 



24. A method according to claim 21, wherein said step 
of changing said data structures in response to events in 
said telephone switch comprises: 

a) receiving a packet from said telephone 

switch; 



b) utilizing data in said packet to call a 
symmetric function; 



c) updating one or more of said data structures 
by means of a function call issued by said symmetric 
function; and 
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d) passing information on said updating to said 
external device. 

25. A method for representing features of any type of 
one or more digital telephones independent of the type of 
telephone switch operatively associated with said one or 
more telephones and independent of the number of features 
in said one or more telephones ' comprising the steps of: 

a) providing a set of virtual phone data 
structures representing the state of the digital telephone 
as known to the telephone switch at any given time; 

b) providing an external processor for 
generating applications related to operations of said 
telephone switch and said one or more telephones; 

c) changing said data structures in response to 
events in said telephone switch and in said one or more 
telephones; and 

d) changing said data structures in response to 
commands issued by said processor related to said 
applications . 

26. A method according to claim 25, further 
comprising; 

a) transferring information to said external 
processor relating to changes in said data structures in 
response to events in said telephone switch and in said one 
or more telephones; and 



V 
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b) transferring information to said telephone 
switch relating to changes in said data structures in 
response to commands issued by said processes, 

27. A method according to claim 25, further including 
providing a set of symmetric functions which issue function 
calls for accessing said data structures from said external 
processor and from said telephone switch and said one or 
more telephones, 

28. A method according to claim 27, wherein said data 
structures can be changed only via said set of symmetric 
functions. 



> 



29. In a communication system comprising at least 



/ communication switch and at least one communicatiorj^^evice ; 
a media control proxy serving as a gateway betjci^^n said 
communication switch and said communicatiojar^evice to 
bridge any gap in communication/prjbtocj^^s between said 
communication switch and said /fcomrfy^licat ion device thereby 
enabling communication betwe^enx^yj-d CQjaitiunication switch 
and said communication deyJ 



30. A system^^,,^cording to claim 29, wherein said 
media control Ti^r&xy includes means for converting a fixed 
control protocol of an original connection between said 
communication switch and said communication device to a 
commioKications method for supporting any given 
aunication device , 



31. A system according to claim 29, wherein a first 
data bearer channel and a first control channel each are 
connected to said communication switch and to said media 
control proxy and a second data bearer channel and a second 
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control channel are connected to said media control proxy 
and to said communication device. 



32. A system according to claim 31, wherein sai; 
media control proxy includes means for passing thrc^gh data 
on said first and second data bearer channels. 



33. A system according to claim 31, wh^i^ein said 
media control proxy includes means for processing 
information on said first and second control channels for 
conversion to a protocol under sto94^b\/^said communications 
device 

34. A method for providin^/co^^fiftRiHlcation in a system 
comprising at least one communi/S'^ion switch and at least 
one communication device, sai^ method comprising the steps 
of: 



a) providing a medfia control proxy to serve as a 
gateway between said communication switch and 
said communi/cation device to bridge any gap in 
communicat/on protocols between said 
communica/cion switch and said communication 
device; /and 

b) utili/zing said media control proxy to enable 
comiAunication between said communication switch 
ana said communication device. 



35. A method according to claim 34, wherein said step 
of providfing a media control proxy comprises connecting a 
fixed control protocol of an original connection between 
said Ci6mmunication switch and said communication device to 
a communications method for supporting any given 
comrt^nication device • 
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36. A method according to claim 34, wherein saiji^tep 
of providing a media control proxy comprises passiprg 
through bearer channel data between said communication 
switch and said communication device 

37. A method according to claim 3^ wherein said step 
of providing a media control proxy coif^rises processing 
control information from said G^mjnunica switch for 
conversion to a protocol un^J^rs^^pod by said communication 
device * 

38. A method accord^g t ^sXa^ 34, wherein said step 
of providing a media contisQl^roxy comprises interpreting 
control information received from said communication switch 
and maintaining the/ state of the communication device as 
defined by the cozfununication switch. 

39. A method according to claim 34, wherein said step 
of providing a media control proxy comprises transmitting 
data to s^id communication switch on a control channel 
between/said media control proxy and said communication 
switcj/ in a protocol native to said communication switch so 
thai? said communication switch interprets a message from 
saad media control proxy as a message from said 
:ommunication device . 

40. A computer readable memory device encoded with a 
data structure for providing a virtual phone generic 
configurable interface serving as a protocol interpreter of 
the protocol of a telephone switch thereby enabling 
communication between said switch and a communication 
device, the data structure having entries wherein each 
entry contains a representation of the state of the 
communication device as known to the telephone switch at 
any given time. 




THE CLAIMS 

1. In a communication system comprising at least one 
telephone switch and at least one communication device: a 
virtual phone generic configurable interface between said 
telephone switch and said communication device to serve as a 
protocol interpreter of the protocol of said telephone switch 
and to convert the protocol of said telephone switch and the 
protocols of applications associated with the operation of 
said switch and said communication device into a common format 
to enable communication between said telephone switch and said 
communication device . 



2. A system according to claim 1, wherein said virtual 
Q phone generic configurable interface includes a set of virtual 
^ phone data structures to represent the state of a phone as 

known to the telephone switch at any given time. 

CO 

3. A system according to claim 1, wherein said virtual 
phone generic configurable interface includes a virtual phone 
application program interface to provide data communication 
between said telephone switch and said communication device. 



4. A system according to claim 1, wherein said virtual 
phone generic configurable interface includes a component to 
provide a communications protocol for the transfer of phone 
control information between said telephone switch and said 
communication device , 

5. A system according to claim 1, wherein said virtual 
phone generic configurable interface comprises: 

a) a set of virtual phone data structures to 
represent the state of a phone as known to the telephone 
switch at any given time; and 
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b) a program interface to access said data 
structures . 

6. A system according to claim 5, wherein said program 
interface to access said data structures comprises a virtual 
phone application program interface to provide data 
communication between said set of virtual phone data 
structures and said switch and said communication device. 

7. In a telephone communication system comprising at 
least one telephone switch, at least one telephone and a 
computer to process applications related to the operation of 
said telephone switch and said telephone: a virtual phone 

I generic configurable interface to serve as a protocol 
interpreter between protocols of said telephone switch and 
protocols of said applications to convert the protocols of 
Q said telephone switch and the protocols of said applications 

7^ into a common format to enable communication between said 
<C 

O telephone switch and said telephone. 
CO 

8. A system according to claim 1, wherein said virtual 
phone generic interface comprises: 

a) a set of virtual phone data structures to 
represent the state of a phone as known to the telephone 
switch at any given time; 

b) a program interface to access said data 
structures; and 

c) a protocol to establish communication between 
said computer and said data structures. 

9. A system according to claim 8, wherein said program 
interface to access said data structures comprises: 

a) an internal virtual phone application program 
interface to provide data communication between said set of 
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virtual phone data structures and said telephone switch and 
said telephone; and 

b) an external virtual phone application program 
interface to provide data communication between said set of 
virtual phone data structures and said computer. 

10. A system according to claim 9, further including a 
communications protocol to provide communication between said 
external virtual phone application program interface and said 
computer . 

I 15. A method for providing communication in a system 

^ comprising at least one telephone switch and at least one 
Q communication device, said method comprising; 

Z a) providing a virtual phone generic configurable 

< interface to serve as a protocol interpreter of the protocol 
of said telephone switch; and 

b) utilizing said virtual phone generic 
configurable interface to convert the protocol of said 
telephone switch and the protocols of applications associated 
with the operation of said telephone switch and said 
communication device into a common format to enable 
communication between said telephone switch and said 
communication device . 

16. A method according to claim 15, wherein said 
providing a virtual phone generic configurable interface 
comprises providing a set of virtual phone data structures for 
representing the state of a phone as known to the telephone 
switch at any given time. 



17. 

providing 
comprises 



A method according to claim 15, wherein said 
a virtual phone generic configurable interface 
providing a virtual phone application program 
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interface for providing data cominunication between said 
telephone switch and said communication device. 



CO 



18. A method according to claim 15, wherein said 
providing a virtual phone generic configurable interface 
comprises : 

a) providing a set of virtual phone data 
structures for representing the state of a phone as known to 
the telephone switch at any given time; and 

b) providing a program interface for accessing 
said structures. 



19. A method according to claim 18, wherein said 
Q providing a program interface for accessing said data 
Z structures comprises providing a virtual phone application 

^ program interface for providing data communication between 

said set of virtual phone data structures and said switch and 
said communication device. 

29. In a communication system comprising at least one 
communication switch and at least one communication device: 
a media control proxy to serve as a gateway between said 
communication switch and said communication device to bridge 
any gap in communication protocols between said communication 
switch and said communication device and to convert said 
communication protocols to a common format to enable 
communication between said communication switch and said 
communication device . 



30. A system according to claim 29, wherein said media 
control proxy includes a component to convert a fixed control 
protocol of an original connection between said communication 
switch and said communication device to a communications 
method for supporting any given communication device. 
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31. A system according to claim 29, wherein a first data 
bearer channel and a first control channel each are connected 
to said communication switch and to said media control proxy 
and a second data bearer channel and a second control channel 
are connected to said media control proxy and to said 
communication device , 



32. A system according to claim 31, wherein said media 
control proxy includes a component to pass through data on 
said first and second data bearer channels. 

33. A system according to claim 31, wherein said media 

control proxy includes a processor to process information on 

said first and second control channels for conversion to a 

q" protocol understood by said communications device. 
LU 

g 34. A method for providing communication in a system 

CO comprising at least one communication switch and at least one 
communication device, said method comprising: 

a) providing a media control proxy to serve as 
a gateway between said communication switch and said 
communication device to bridge any gap in communication 
protocols between said communication switch and said 
communication device and to convert said communication 
protocols to a common format; and 

b) utilizing said media control proxy to enable 
communication between said communication switch and said 
communication device . 



35. A method according to claim 34, wherein said 
providing a media control proxy comprises connecting a fixed 
control protocol of an original connection between said 
communication switch and said communication device to a 



% % 
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communications method for supporting any given communication 
device . 

36. A method according to claim 34, wherein said 
providing a media control proxy comprises passing through 
bearer channel data between said communication switch and said 
communication device . 



37. A method according to claim 34, wherein said 
providing a media control proxy comprises processing control 
information from said communication switch for conversion to a 
I protocol understood by said communication device. 

Q 38. A method according to claim 34, wherein said 

g providing a media control proxy comprises interpreting control 

^ information received from said communication switch and 
CO . 

maintaining the state of the communication device as defined 
by the communication switch. 



39. A method according to claim 34, wherein said 
providing a media control proxy comprises transmitting data to 
said communication switch on a control channel between said 
media control proxy and said communication switch in a • 
protocol native to said communication switch so that said 
communication switch interprets a message from said media 
control proxy as a message from said communication device. 
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